Mutations in the ligand-binding and pore domains control exit of glutamate receptors from the endoplasmic reticulum in C. elegans.
The abundance of ion channels and neurotransmitter receptors in the plasma membrane is limited by the efficiency of protein folding and subunit assembly in the endoplasmic reticulum (ER). The ER has a quality-control system for monitoring nascent proteins, which prevents incompletely folded and assembled proteins from being transported from the ER. Chaperone proteins identify unfolded and misassembled proteins in the ER via retention motifs that are normally buried at intersubunit contacts or via carbohydrate residues that are attached to misfolded domains. Here, we examined the trafficking of a C. elegans non-NMDA glutamate receptor (GLR-1). We show that mutations in the pore domain (predicted to block ion permeation) and mutations in the ligand-binding domain (predicted to block glutamate binding) both caused a dramatic reduction in the synaptic abundance of GLR-1 and increased retention of GLR-1 in the ER. These results suggest that the structural integrity of the ligand-binding site and the pore domain of GLR-1 are monitored in the ER during the process of quality control.